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r EXPLORATION HOLE* AREA, 15, 

NEVADA TEST SITE, N*E COUNT!,NEVADA  INTERIM REPORT

PART A^ STRUCTtJRAL, PETROGRAPHIC, AND CBKMTCAT. DATA 

Ew, N* Houser and F^ S* Pople:

r&^'^-Zi--' - '; £ - '??;

:, ~'^ /;.l- '/ '.'' : ' ^ .,/ ' :;?"-:".- '"-^'^^':̂  -INTRODSCTIOH"- ~ <'.,- " ^ *"-- . -' '*- " ; - .-

The "Granite" exploration hole was core drilled, to determine the 

'character of the, igneous rocks from the surface to a depth of 1,200 feet 

and the degree of structural anisotropism of the rock within 2004 feet 

of a point 95tf feet below the surface. This report summarizes the data

, petrology and alteration of the rocks /

exposed at the surface in the immediate, vicinity of the drill, site and

in the core. H» attempt has been made to interpret the data because 

much pertinent data remain^ to be obtained concerning the mineralogy
,-, :  . _, -. ,=  -. .. . *  . . --.-,- '- -'{  -.-*  1 ^. "^ ':.<-"' '"'  -' :  -. ' ,*' :  x- ' " " ' ;. -'-"- , ,-< -..">

and petrography of the rocks, the work, reported herein was done on
»- : - , .-"  '  ...-,.-  . .. ,/ - ,  "; . - * , >.    -  -. i   .*,'--'., --i - /' .  '-,     ..: ' . - / 

,';   ."  . -'   - ...   : ' --'--*1 ' .,*"::-.: "V  '^'.- v-,., '  - .. --'-.-r ' ' --. - '  ' , "- ^"V-: - .^ ' ; ''  " ->.... x

behalf of the Albuqaerqae Operations Office, U.S. Atomic Energy

The drill, hole is. in the' southwestern part of the Climax; 'Stock in
 ' .^:,- "-.-^ /;; , -   ;."-*, ---V >.  : ,  - ' -..,..".- v* ' ' -,.'; "*  - .- ,'"'" ' r '  '"'" ' '-- " - - ' . ' 
the north-central part of the Nevada Test Site (fig. 1). The Nevada
;)£:*VV ":--'-&''Jr^:* * -' - -'^v :S; ':' : . ;t"^,- : v-:<-^b"'-:^ '^:^.V-'U'-: :v. v '  :- ;.;' ?'- ' .;    .'', . '  -"-. ^./'-<.

State coordinates* of ̂ ^ dril^ hole are^ H^ 901,906.97 and E. 676,827*21r 

the collar elevation is about: 5,115 feet. A graded; dirt road passable 

by heavy equipment, such as truck-mounted drill rigs, connects the drill 

site with a: gravel road leading: from the Mercury Highway to Groom Lake. 

The drill hole; is on one of several, low southeast- trending ridges which .
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 -  ;    -  -;"'--'-  ;;/;"  < : ; v'^ .14, ' : "      v.>;   - .-   *    
* "  "   ' r- ^ -    '"'_.,   ' :

Table 2. Drilling cost, "Granite" hole, Area 15, Nevada Test Site, 
Hye County, Nevada : . ^

Description

Mobilization for coring and '  " .' /
drilling - t ::.: ~\ .~/'^;: '^ -" "\

Coring and drilling (minimum - 
diameter hole) surface to 1,000 

,/'.fe:efc : "   ^>^v.^<:'-.- -''.'.

Coring: and drilling (6-inch hole) 
surface to 1,000 feet

Coring; and drilling (minimum hole) 
1 : lt>00ft featt to^l?,200'feet . ,- . .

 rv;-;^^,*v;.' :;^«:|^r'->>;::^.'^^ ---^- ;:- ̂  u .v 
Mobilization and demobilization.

Mobilization and demobilization 
.,£Ja«£ logging iit|iof|fe: c»«w^>",; _ ;  ; -v..

P^Ji°fei?!Sc'
Neutron-gamoa ray log (0 to 1 , 000

Electrical lo& £0 te 1,000 feet)

Temperature log (0 to 1,000 feet)

' Surface casing \-»-^-vlv .S;^- ; ^r!C"- -- i   -,   ;  -' v-' -^^i/ '-'r, I >^ "^-- "i-,,;-,  '   ;: 
: ; ?,_ ; . . /' _-^ .'^v  -->;' "- -';/  / ,-.:.-^ t         -__,..

Bailing; equipment- furnishing 

failing equipment-operating

Water injection equipment- 
furnishing f - ,

Water injection: equipment-   
operating ' ' ..-

Quantity

r ' t . ^.  

;, . /if'

  - ' !' " '-^

200^

l;'^ ; /^,v:,/*/-/

.-; ' " '^--Jv 1 ' : -' i- "" "  - i!'**   
?-.-   - .'^  -".'/v^-,V^**'.i'"^- " "

--.   , f  '.- **. "'- "'_,. ! -'.
- ' * ^i:-*'- '^.

.''*.; *  ".' '-i- *"*,-- -w* '"^- ' S'^r^". "

Lvv^:'

f -f- .;'« '  
" ' - - /V"Sf
':,V;^;.

12

Unit

f .- Job- 7

LF N

:.-. LI ;..^; ~

|^||:'::

Scgy-

ife'c
Kach - vr

/Eack- '  

Each'

*.   *"*"

Job
". ^ '" Hour

-,/t" *'  "

' Hour:
N

Unit price 
(dollars?

$1*750^00

 '.'  \' : '   :' '    ' '-!

XX. 6fr

S^S

|^|«.|l

'f' ;-    --_; ' -"'.>'

; 275*00

450*00

400*00

».  '  9*50 

350*00 

25*00

250.00

25*00





 ?,^w«-"-x;  ^..- /'":V *  * "' ' ' **

 "'', ^^/i^: '- ?' " --- " - ; "%

The igneous rocks of the Climax stock that crop out in the 

vicinity of the exploratory hole are an equigranular granodiorite 

and a porphyritic fine- to medium-grained quartz monzonite. The 

contact between the two rocks, is irregular^, sharp, strikes west to
"  '.- '/ Vi: *.-f-' < ~:?.* [''-^y<'i-.-:.'~-',^: '~!^~'*^;^\. ̂-«- :v  »  -... 4v '.' .'- !-''" -     *- '.-. ,,: ',.,   . ." r   - ,.i '  ,:   "." ""' '   ' 

''  ' ! ;ii\V"^ ''V^-' ' v; : x':i" r':'",-":;>.. ' ';''-^:.^>-- r! "' ' ; \- \   -   "  - /: --;-; :- -\--, , - -  .,   ! .

northwest, and dips steeply to the south and- southwest (?). The hole 

was collared in the porphyr itic quartz monzonite about 50 feet south 

of the contact with the granodiorite. *

The igneous^ rocks at the surface and penetrated by the exploration
. . 

.-:.'--.. ::-:v"'- v' ;: -4^:- '. * '. ;; ''?-:''- "*' .- «-' '' : - ' ;   '- - \ ' ' '"  . '''

hole are well Jointed^ and faulted. The most prominent, joint set in the

corer dips 15° to^ 35* TIE. and throughout the hole was assumed to-have-
*  --.'.. i^ft.-f; -^..-y-i ..IT*- .. .-. ** *"?*,^ _*v** - *"i.. ,""*"; " : !:  ' *-,* v\"', -I *" -'\< A\- ._'" ^  *"" -^5S  - ** !̂*' "* * j *_: , "^ wr ' -"  j '-'  -"    '-- C  " "--;''' ''^" ,', "*"   . * ' '~ - ' - ; - **

',.-";  --f^l^mm a^e3pa^^trfJc«;;v:;o^;ii^;::3^^i^ as*' :thatr;-of -the? prominent

'   : ; northeast-dipping joint set mapped at the surface. In each 100 ,feet.

£' core was oriented by using the strike.'^^^'^v l ;;^: <.i^:f: 'ii ^  ".-.'  -r > ^''--. .,   -.: iv ... --  " - -   - 
Ot S^IIL]! a£ thex low-angle; joints^. The strike and dip o£ each joint; 

were recorded on rosette diagrams (figs. 3 through 5) . Because the 

method: of orienting the core is . inaccurate, the measured strikes, of 

all other joints were plotted in the centers of the 45° quadrants ami 

therefore reflect only their general trend. Each figure shows the joints

observed in the four 10- foot intervals in each of the upper, middle, and
"- '_  . - '-*'*-.  .-. ' ' " . ' ..  * 
lower 400- foot intervals; of the hole. The rosette diagrams show the

frequency of the fractures of various attitudes with depth, the dis 

tribution of the high-angle (> 45°> joints, and the change® in dip of 

the set that strike K».32*'«& (See also table 3.) Joints that strike^
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FIGURE 3-ROSETTE DIAGRAM SHOWING AMOUNT AND APPROXIMATE
DIRECTION OF DIP OF 142 JOINTS MEASURED AT SELECTED

INTERVALS FROM 0 TO 400 FEET IN GRANITE EXPLORATION
HOLE, UI5 AREA V NEVADA TEST SITE, NYE COUNTY, NEVADA



8

FIGURE 4-ROSETTE DIAGRAM SHOWING AMOUNT AND APPROXIMATE
DIRECTION OF DIP OF 81 JOINTS MEASURED AT SELECTED

INTERVALS FROM 400 TO 800 FEET IN GRANITE EXPLORATION
HOLE, UI5AREA, NEVADA TEST SITE, NYE COUNTY, NEVADA
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w _._ r-

FIGURE 5-ROSETTE DIAGRAM SHOWING AMOUNT AND APPROXIMATE
DIRECTION OF DIP OF 75 JOINTS MEASURED AT SELECTED

INTERVALS FROM 800 TO 1200 FEET IN GRANITE EXPLORATION
HOLE, UI5AREA, NEVADA TEST SITE, NYE COUNTY, NEVADA
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BT. .32° W. are clustered in the right center of the diagrams and show a 

general increase in dip from, the upper one-third^ to the lower two-thirds 

of the, hole. The average number of joints per foot of hole decreases * 

depthv although the greatest difference is between: the upper and

chloritev secondary feldspar, quartzr and sulfide minerals, and tend: to

be, structurally healed by? these minerals. Many joints> of this set wer& found.

;;^/^/iai^a^v^;the;Cor;ei especially in the lower two-thirds of the hole where

weathering was not effective^ although they broke readily when the

 t«tw:-o£'.«K^/_ _
"""' < ?-"> ', >' j'.*$.'""; ' : '' L .^\.:-r'J^;V'^* l t^t^;*;--^

 vy ":,~t^^^Jsie^^ ia&i*p$^^ of samples '(ffllGf' E^5/ ";f';;;.;:|^;

." "'t ::>^5.";b4^aiffl^H»G;^$^^ capping material and therefore '  -  r '::-'c- '
- V. ^V&^^'^Sf^-''^ ^J^^^^"^^V^S^ r-V"7-'^& N^'r 2;.f "" -ci^^V  ' -^ 

. -,- -:;   ::: -;:« * «.fc^?w-^i'i"**.;^^'^^;-test are notr, directly comparable. ' Or? the? seven " : -

'' ' to,- 35?"

-^applied parallel to* the core axis . Rather, the specimens broke parallel
-.  ^^.^'"*^: ̂ rr^^^^.^ft;^;^^r'"v!'^'^-^- v'. ;-\ '"- r - /:; ;r.x, ^--v--.--^": <'y:- '. '*  "  v 

to the core axis along tension fractures which formed as a result of

. " ? . tlie^iteat:* A few shear fractures were noted in. the broken core of
,":: .. ^f ^- r :  >' - /   '-''' r \'' --^^^'V*/^^^'^^'^- -- : ^ ^ l^ : "iN' ;:^: :.- : 'V''.^-' i; ^-; :^ ̂ K^"^'"^ -,-  /'  '" > -; ''' -

samples HNG-4 and HHG-6 (table 4)-^-^ ;; C ":i; ; :;,.;^^4^'^^^^c^::- ' -l ' '.' ' " "^-' j."l'

''"'"',!i'k" ''"''"  '- *'

'   t ^H^v8*- '>" ^; :''^"^-^iC^*.^^/'^vJ,^^^ V^A^'^" 7^*"
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Faults are difficult to recognize on the surface because of poorv ,-^;" '\' : ^:^i "-^--r-^-..:l'. : 'vS/"-;--' .-. -^'.>: : - v-'-xv '  - : " : ' -.-."'
exposures and lack of lithologic marker So They are indicated in the 

core, by nmch broken rock^ clayey gouge3 slickensides on fractures and

increased; water lossC ' The only fault recognized in the core was,
. - - . ~ -. * : ,_ ,. -- , v  -' , *  - , ." '',# i«-c .*  '*, '_'' "  ,   "' - , "*:- - - - .   * -f

between 325 and 355 feet,, though the highly permeable rocks from 1,090" "' ' ' ' ''   '

.
The attitude of 'these /.^

fanltsi is unknown;- however a in the Tjoarble west of the Climax stockr 

past- intrusion faults; strike W>- ta' U^ 45^ Hka and dip Steeply north

.-^''J., '-orr-sottth^r:,. .^Ttms^lfiil^^ tne- hole probably strike
v.: ^-~£.*'-'^^^^ - :--r**^ :   \'V^--" f -':. .^ v -."'- ".^'-- "' ": v  -- ' -- - --    -   

"> ._ - - ->r ~ir-*fj... . iri ~-- V , . '.,-..  ^ ''t ̂  i^, i :-, , *"<?», i' r, *-.* -,. '':.-".'-

te and quartz monzonite=-mapped on the

monzonite was en«nintered,through six interval* from- 0 to 127,5,

and 

to 325 feet; granodiorite is present in the remainder of the

i (^g^^-,an>%:taW:e^t]E5u,'/%i:^   ";-^4'"V\-i-' * ?.'r   '   -.  ,'  '" ." f: t',.;^."- \i' 

In the core the granodiorite is light gray to greenish gray, 

equigranular and medium grained whereas the quartz monzonite is, , 

medium gray^ to light gray and contains phenocrysts in a fine- to 

medium«=grained g^roundmass. The. average miis ralogic compositions of 

the quartz monzonite and granodiorite as determined by a few modal 

analysis are given in table 5o These averages have not been adjusted 

for* the amounts of the different facies of quartz monzonite that are 

represented in the core and crop out at the drill site*. These resu Its



Table 5*   Average of modal analyses in volume per cent r of granodiorite
monzonite of. the Climax^ stocky Nevada Test Site,,

fifcanodioritef -'.;: -, ' Quartz tnonzonite
. ..: - ' * -

Potassium feldspar

_

Provisional estimates based upon flat-stage extinction angles.
   :' :  '' :* x] ^  r-.v ,7" ; V' "  '    . '.'^-'""' '-    

~^' .,^f: -^.-^;:;';^^ ^'-.^'-^rC^irt.^.^'^''-^^-;--- :V,- ... : .....-, ' :' .V ' ' ,:.

  :^2^m^ii^^ 
  '^/^S^s^^g^ 

"" ^-   ,v.:r*":i>>-^> 7,,..^^. f 2:^^^*:^s^3?v^:;-;-^^;> j->v -;^ y-'r **.v.t-^V>^   -: '" - . :,>' - -:>;. -   - - ^£.:. :^-- ^ -  - '*..   ; '.  .- ' : "" - .^>'^^''-'^i.^A-vr^rii*y-*'i,^-:n,.'n' £:*rf*  --:;,'?V---V'.T "-.^,-v- ' i"-- >v-  "-*-- »; /  -»  -' " ' ' ,;". x -  » * ''    "  .;'  '  '   '- ;
v :--" A-*.. - ;^>r>i: ^^^^^^^^^ -\>": : . ' -^.-.V.A.X-



-. ....

- ..-~ ^."-»- Mv..f; .,-  _;  . - >-;   -.- <---  * *  .---   ' . -. ;       -  " ,
.:_ J " . ... -- :. .,-  ,  '    ,-".-;-  ; ' ' ' .,.--- t*f -. \ « ". v >- ' . ;, --  '" ,: . ,

show that the porphyriti'c quartz monzonite contains more potassium 

feldspar, mainly orthoclase but less plagioclase, quartz, and biotite 

than the granodiorite. The plagioclase of the fine- to medium-grained 

part of the quartz monzonite appears to be slightly more sodic than the 

plagioclase of the granodior it e. ""-." :.,/ ', "-' --   '  ':- ' ~ : '' >^'. y  ' '" > " 

The normative mineral composition (norms) of the rocks (table 6),. y^':>r^'t ^':^:4^ ;; "'<  "  "-    ,-"   r- ; r
was calculated from the chemical analyses and reflect many of the 

chemical variations of; the rocks in terms of theoretical minerals 

present.. As shown in- table 6 the quartz monzonite generally contains / 

more- orthoclase and quartz and lesat anorthite than, the- granodior ite.

More or less equal amounts of. albite merely reflect the: rather constant' ' ']:^'M;£'&j^ ':1 .:-'. '"^^-:
SaOccmtent of rocks.. The ratio of or tn to total., feldspar'
-:^,.: _ 
for quartz monzottite^ however, is somewhat higher, though more erratic,,

.Hydrothermal alteration
  <-   - '<- -.-,.. '.;_. '- ,  ' '' rj&Ze-i** \   -' '  ' -.- ,'Ji - ». .-^'V^'''---*1 i , ,. - *" *

*'.::.:,: ^^' '^/,^^4iipi:^   .*-' ... --V;'-/:.

Evidence: of hydro thermal alteration of the quartz monzonite and

granodiorite. was found in much of the core from the exploration hole.
'" x -" -'^-.- ^'i.--^ >^.t ;>'r\''^- ;" '". '  '. "-  ^.... '-   - ^-'' ' ' . \ '  v  "'. _-. 
The alteration products include clay minerals, chlorite, secondary

feldspar, sericitey quartz, epidote and sulfide minerals, mainly iron*

sulfide. The relay minerals and-chlorite occur in zones throughout the
 "'.   '^' : "' ' xV-'.i , *--  -.   ,-v .   '-.- .. .<, . .. - I ;...   .; , . -t ' .. ' -   :..  - '.'-. - .1 , i 

- , -' -.'  -" '"  > ""V'""'^-*'-'^..'- ^ ~'-* '. ~' "' w" r -:-'t>' 1 -^ '.V"  '   ~" , " -   ..>' _' -';;., . " ' v --

rocks and arei concentrated with the' other "alteration products along, the, 

gently, northeast-dipping joints.. ; '
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The clay minerals are predominantly montmorillonite though.... . ,_. ^ . ^. _. . ^ ,. ..   . ^\ - ' 
kaolinlte was detected in a few samples. They make upr relatively a

small part of the total rock but are common in zones 1 to 15 feet

thick* many of which appear to be associated closely with high-angle  - ", 1 t
fractures. '' '.', -^  ' "', :: L *;-.-: ;'-_.' '  *-. "' " ' * -

  The vertical, distribution in the core of the minerals (other
-~"\ "' ;'   --/'  "  -.- ' ^ N 
than the clay and chlorite) formed by hydro thermal alteration was

determined by measuring to the. nearest 0.01 foot the thickness of
, ^ *

each altered zone. The average amount of altered rock is plotted 

on the bar graph (fig. 2) for given: intervals of core. In general 

the altered igneous rocks are most abundant from'the surface to depth 

otf about 360 feet. In this interval both the granodiorite and; quartz 

monzonite contain zones in, which the'; altered rock, is extensive.

The results, of chemical analyses of 31 samples from core of

the exploration hole and 8 samples; from the surface are given in
- , '> '  :    ;'  '\ '> . v - . ::  "-' 'v . -   .' -. .-     "''  '-.-'"'.
table 7. The average chemical composition of the medium-grained

granodiorite (table 8) was computed, from 13 analyses and it is 

thought to be representative of the granodiorite from 356 feet to
.-,, , -     ..  ,-.'-:iV ' - '  ''  : ;.:,  ,*" : ^"'' -'"'   V   ' ' - ' '  

bottom of the drill hole. For the quartz, monzonite,, the average 

composition: (table 8) was not weighted for relative amounts of the 

fine- and medium-grained rocks and does not necessarily represent the 

bulk composition of the quartz monzonite mass..
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The differences between the chemical analyses of the two major 

rock, typea are not great* The quartz monzonite in respect to the 

granodiorite contains: 1) more K20, 2) slightly more SiC^ and A1203 , 

3) less total FeO (FeO+Fe203 recomputed to FeO) and CaO, and 4) very
, ' '     ' *7* *    '. - . -* "" - ~   ' '

slightly less NajO.,
- -- *-   : . . , - ' ,.   M '.-  .. .- ' ' '-

?>   , _ In. table 9 are given some of the data from spectrbgraphic and 

radiometrie analysis of samples front the exploration hole. The 

samples are listed in the same order as in table 6^ There are few 

analytically significant differences in the elemental composition of
- . *'   -;+' i

___ ....  . *"._''''.",-, ' , T . ' . . ~

'altered and unaltered rocks. The altered quartz monzonite7 represented
,'.'^., > . -  _ **, . V-J*'.. '- '.,.,« -''-* ; « ,.,-*". .j.-.   ..." . '''' v '

i'i£ \^: sample HG19 (column: 38) , however, shows a slightly higher amount of
...^,^>^\:Ot, : '--'^:^^ > .- ; ' ' ' r ' ,        

eO, B, Ba^ Pb, and Sr* The granite dike material of sample H367-1
^;4: '^.^fc^:; .'^^-r-^ --':'"   -.-    '>-' ;- ' - ' 

(column 39) appears to be low in^ Cu. but high in Pb, ;

^:-' ; ':̂ ^l^^ Znv Pn-^, and S were made on samples^ of" "

granodiorite and quartz monzonite (table 10). For some of these analyses 

the theoretical sulfide minerals were computed. The total of sulfide 

minerals present, ranges from about O.I to 0.7 percent by volume. -
' *  ^ v -  *" ''',.:'(   , Y -- -**.'  :- .-  ~>  "-: - <   ''.  * .xT"''"- *'- '" ' >. -'" ,
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Lithology Altered rock 

( Volume percent )
Drilling time 

( Mm /ft )

127.5
133.5

1945  ^

301.2 
3O6.5

355.6

FIGURE 2  

Total depth

Altered rock

The percentages ore indicated far all nyuiun 
teration and mineralization products along or in 
the interval plotted. No percentages ore shown r 
disseminated chlonte or clay minerals, nor for 
ducts of weathering

Note: Elevation of collar 5113 feet (

hydrothermol ol- 

ve.ns for 
for wVek

the pro M

estimoted)


